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The European Commission has been devoting considerable attention to energy issues. This Perspective describes recent progress in Europe toward achieving goals for renewable energy use, and the role that technology can play, as well as the new Strategic Energy Package. E nergy is undoubtedly moving up the political agenda as an issue that needs to be addressed urgently. If last year's threats to European gas supplies during the dispute between Russia and Ukraine did not show the immediacy of the challenges such as energy supply, then the report toward the end of last year by Sir Nicholas Stern (1) on the economics of climate change must surely have rung a warning bell.
The European Commission has been devoting considerable attention to energy issues for some time now. We were leaders in the process that brought about the Kyoto Protocol and have developed the first large-scale emissions trading scheme in the world. In March 2006, we published a Green Paper on energy (2), which we have now, at the beginning of 2007, followed up with a strategic energy package (3) addressing energy policy in general and also outlining future European policy on various specific elements.
One of these specific elements will be the elaboration at the European level of a Strategic Energy Technology Plan (4). Research and technology will undoubtedly be crucial to cracking the energy and climate change nut. A recent study published by the European Commission ( Fig. 1) (5) shows that, if existing trends continue, by 2050 CO 2 emissions will be unsustainably high: 900 to 1000 parts per million by volume, that is, well above what is considered an acceptable range for stabilization. Without determined action, energy demand will double and electricity demand will quadruple, resulting in an 80% increase in CO 2 emissions. However, technological development coupled with strong carbon constraint policies can limit this impact, with world emissions stable between 2015 and 2030 and decreasing thereafter. In this "carbon constraint" case, half of the total building stock would be made of lowenergy buildings, and more than half of the vehicles would have low or very low emissions, a clear example of how technological development will contribute to our energy and environmental policy objectives.
The strategic energy package sets a target of 20% of Europe's energy coming from renewable sources by 2020. If successful, this would mean that by 2020 the European Union (EU) would use about 13% less energy than today, saving €100 billion and around 780 metric tons of CO 2 each year. For this to be realistic, significant strides need to be made, technologically speaking. Today renewable energy is on the whole costly and intermittent. Even if we are looking to maintain a mix of sources of energy, a cloudy windless day rules out generation from solar and wind power. And yet, on a bright windy day, energy may go unused, because it cannot be stored easily. Reliability and continuity are basic requirements if renewable sources of energy are to be seen as viable alternatives to oil, gas, and coal. Research and technological development are already bringing us closer to solutions in this field, through improving fuel cells or redesigning electricity grids to deal with more decentralized power generation.
We believe that renewables have the potential to provide around a third of EU electricity by 2020 (3). Current statistics indicate that this is not an unreasonable goal. Wind power currently provides roughly 20% of electricity needs in Denmark, as well as 8% in Spain and 6% in Germany. If other Member States matched the levels that Sweden, Germany, and Austria have attained in geothermal heat pumps and solar heating, the share of renewable energy in heating and cooling would jump by 50%. As for biofuels, Sweden has already achieved a market share of 4% of the petrol market for bioethanol, and Germany is the world leader for biodiesel, with 6% of the diesel market. Biofuels could account for as much as 14% of transport fuels by 2020 (3). The European public is also clearly in favor of advancing renewable sources of energy, with a recent opinion poll (6) showing approval ratings for such energy ranging between 55% and 80%.
The European Commission has certainly taken this on board in its new research funding program, the Seventh Framework Programme (7) . Within the energy theme of the cooperation program, which will focus on noncarbon or reduced-carbon sources of energy, emphasis will be given to renewable electricity generation, renewable fuel production, hydrogen and fuel cells, CO 2 capture and storage technologies, smart energy networks, energy efficiency and savings, nuclear fission safety and waste management, the development of fusion energy, and knowledge for energy policymaking. The Seventh Framework Programme increases the annual funding available to energy research at the European level to €886 million a year, compared to €574 million a year in the previous program. But this is not enough: more combined effort is needed. In some areas, we have moved toward common research agendas at the European level through the creation of European technology platforms (8) . Several exist in the energy field, including for hydrogen and fuel cells, photovoltaics, zeroemission fossil-fuel power plants, and smart grids. Nonetheless, we have seen investment in energy research being reduced in national budgets over the past 20 years or so. And the research that is carried out is more often than not done in a fragmented, uncoordinated way, leading to duplication in some areas and other important aspects being underfunded or ignored. This is the raison d'être of the Strategic Energy Technology Plan, which will, once agreed on, provide a basis for all energy technology efforts in Europe, overcoming the lack of coherence that has unfortunately been present to a greater or lesser extent in the research programs at the national and European levels up to now.
During the first half of 2007, the Commission will consult intensively with all those that have a role to play in such a strategic plan. On the basis of these consultations, a text will be drawn up toward the middle of the year, upon which the research community, among others, will be invited to give its comments. It is important that the creation of the Strategic Energy Technology Plan is a collaborative bottom-up process if it is to have any chance of achieving its stated objective of being a reference point for future European Union activities in this area.
Since my appointment as European Science and Research Commissioner in November 2004, I have insisted on the importance of science and research as the key to solving many of the challenges that we face. I can think of no better illustration of this approach than the issue of energy. Here, we have various requirements in front of us: finding secure and sustainable sources of energy that support our economic growth and competitiveness without damaging our environment. The answer to reconciling these requirements lies in knowing more and being better. We have a chance to work together to develop solutions to the problems of climate change and energy supply that not only ensure our future economic development, but give European scientists and companies the opportunity to be (or remain) at the cutting edge of technological development. It is crucially important that we take this opportunity and make it work.
